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*' <J7- 


















(5) 


50mol% 


Ec^cn, 25molS 

Br— /~V-Br 

v 

rY 0CHs 

H3C CH a cJE" 3 9Smnl9C 












'^^^^^^ 25mol5K 


(6) 




Bi — /~Y-Br 

V 

^v^OCH 3 

H3 °ch 3 chg" 3 25mol5S 






^^^^^^^^ 25molX 


(7) 




Br _Q_ Br 

v 

h ^°1h, fig H » 25molX 
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(1 2) 


50molJi 


Br— ^~~V-Br 

p< Br— /""V-Br 

X v 

15moia5 35molSK 




50molX 


15mol% 15mol5C 


(14) 


50molX 


25molX 25molX 


(1 5) 


50molX 


25molSK 

v 

fig* 25molX 
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r W- 



(1 6) 





5^0 



50mol% 



15mol% 



35mol^ 



(1 7) 




CH, 

251001% 



Br-/^\-Br 



Br 25molft 



(1 8) 



50mol% 




25mol% 



25molX 



HsC XX N ^r CH3 



(1 9) 




Br— /~Y-Br 




■-0-0-* 



50mol% 



25mol% 25mol% 
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(2 0) 


50mol* 


15mol% 35mol% 


(2 1) 


Q 3 ^-^^ sOmolX 


Br— fy-Br 

25mol% 25mol% 


(2 2) 


50mol% 


5molX 

30»ol* 15mol% 


(2 3) 


50mol% 


-Q- 

25mol% 25nolX 
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*• 'J?- 1 










v 

^ch, 40molX 


(24) 








50mol% 


CH3 10mol5K 








(2 5) 


CgHw 50mol* 


^c^ch3 lOmolX 

_ 

Br— ^ ? — Br 

■Ml \ 

Y -/^ 
25mol% 15mol% 






Br— /^V-Br 

^XJ 40mol« 


(2 6) 








50mol% 


9 

ch 3 lOmolft 
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r U7- 






(2 7) 


Ax ^ 


Br _ r ^ er-Q-Br 




50mol% 


15mol% 35mol% 


(2 8) 


50mol% 


hIPS*. 15molX 

Br— /~Y-Br 

35mol% 


(2 9) 


50mol5K 


15mol% 25mol% 
X 10mol5K 
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^^E^^ 25molX 


(3 0) 








50mol% 


Br-Q-B, 

*> 






ch.'O' ^O-ch. 25molX 
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(3 1) 


BOmolSK 


Br-O-B, 
JyOCH, 

"^ch, 25molX 


(3 2) 


50mol« 


aS ^^^^^^^^^ lOmol* 
25mol% 15mol% 


(3 3) 


50molX 


lOmol* 

JyOoh, V 
25mol* 15mol% 
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*• >n- 






(34) 




►v^ch, 25molX 




50mol% 


K 

HsC 1h 3 Sg"» 25mol5K 












(3 5) 


SOmolX 


^c^chs lOmolSK 
Br ~^" Br 

25molX 15mol% 



^yT-M^TSS^-O-, j£ (II) tecfetrVTDj&t-O 

-> b#l©»&fctt, #H¥9 - 1 3 6 9 5 4*§-&«fce*fc3ttTtr>£«k'5 

y * & :/a ^ y U 7 -7- 1 V b K a * > V h U T ;v 
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mmBLZfTmitm. mxu, mmxvyA. TKm^u^A, m.wti-bw& 
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FD^yt7^l^>, 2, B-^kKD^Wa'l/X 2, 7-5?tFn+ 
^y^U>. 3, 4' -^tFD^yt'7i^JK 3, 3' -S?kHn+5/ 

1, 2-i? (4-kFD+y7i^) x^>, s; (4 - b F n^^x-;!, 
) 4, 4' -ytFn^W/7x;>, N, N-k'X (4-kF 

n^->^jcZi;V) -N-7xrjV75>, N, N' -HX (4-kHD+y7 

x-;W -N, N ' -tf* (3-^f;i/7xr;i/) - [i, l ' -tf^xn^ 
] -4, 4' -3?75>**«*Jf6ns. 

kHa^y^I#:|itM^fbT^T 1 fci< 4 118US©«tUTW:, ±13 
-R 1 , -OR 2 , -SR\ -OCOR 4 , -COOR 5 , -SiR 6 R 7 R 8 S 

fen-NR 9 R io -es$n^ttm^#^fe>n^o 



WO 2004/092246 



PCT/JP2004/005485 



44 




WO 2004/092246 



PCT/JP2004/005485 



45 




WO 2004/092246 



PCT/JP2004/005485 



46 





WO 2004/092246 



PCT/JP2004/005485 



47 




±BabHD^->¥«#+, tilRtbTH ifB-R 1 , -OR 2 , -SR 
\ -OCOR 4 , -COOR 5 , -S i R 6 R 7 R 8 Sfc«-NR 9 R 10 T^$n 

^*niRl— -Vfo -o X o T T «b <k Vi 0 

±C3Eri*lC«kO#6nfc#U^y U ^a^frCD^H 6 *^ 1 0, 0 0 0- 
1, 0 0 0, 0 0 Ot^Suh^WSK, 30, 0 0 0 — 8 0 0, 000T 

%>%z.£i)W&vi,*o io, o o o&m-v&&t7'{)v&Mj$.mi!jt{&T*r2>m 
i, ooo, ooo izmmmmT?%>mm*&z> a 

m&momwt. ftytt&^&mmum&WLfe-rzz.t&T'g, 10-30 

0 nmT&£Il<i:J&W£b<, 2 0—2 0 0 nmT*§ £ £ 

. 1 0 nm^Tfe^t?i^PitbTb>*-;U^t*^D§{«|Rl^abO> 
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3 0 0 nm&mz.2>t&mmT?%>m&iiP&%o 

mt^m. tt)v?v/-)vm^m. mft^myv-frr^y, #urxu>, 

(D&ofzmmjjmZs mn, -2o~+3oot:0iiiii, $?^b<«io 

-10 0t, #£$?£b<«l 5~5 0*CT£»-rS££#*«S. 

20 #u^— mmzm^ztizmmtvT. ^nn*M, mt^v>, 

r-feh>> ^^xf^hx SHx?;k x^;hzo 

25 , *^iO#UV-$ffl^feXl/^hnM^>^im ±fB^U^-i^ 



WO 2004/092246 



PCT/JP2004/005485 



49 



*y3rW>mmfo, ^r^r^~)vmm^ ^>WTV-)vmmw- 

15 5£ytttwiz$imvsmte*><Dtvx\z. rv-)V7=i>mm&. **wtv 
h^-k>^s^ ^)v^>mmw, 2-?v>mm&, ±? 

25 K #U->D^r-y->, &£<D*mW!l^£n&o 
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3i?'JT-Moili(:Mb, ^U^y'J>*l^iO. 1-51 

tt, ^BttflttM, 5 3 9, 5 0 7m«i#^5, 1 5 1, 6 2 9f 

TttJJ^HBraW0^9 0/1314 8^Sfcf»iITOfF^^0 4 
4 3 8 6 l§fcEt*nt^5. 

AJi*5«fc^/*fc«iE?L^M^> xi^ hn;i/^-t>hJi £T 
is /-Ht©ra»c:jfA$n#s«>o7?**. 

#V— F#*4£bTfcU Li, Ca, Mg, AL, In, Cs, M 

Au) MAH &{b$> (#J;lfc£, 

20 ITO:tlb-f>^A/t« 

25 £<Z>T&r)> 4gttCint^§. 
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(1. 9g, 8 0mmol) ©THFlpft't'C, 6, 6' - 
tfX [2- (4-^0^71^) -3, 4-i?7x^JI/+;>J>] (3 0m 
mol) ©THFM^ T;V=f>m^TfC, ck < m.ftVfrtfz>'&X 

10 (3 0 0mmol) <DTHF^(C- 7 8tTJ;<I^b^e., 

)vjl>/tily> (i/2) frz>m%im?z>zt\z&r), m&m&tvT*/ 
15 v>mm& istfuywtfimzntc. (40%) 0 #5»nfc+;'j>ii# s> 

3^D>m (1 2mmo 1 ) tl, 2 -X^ ;i/ (3 Ommo 1 ) 

s?#o>»iXT^«t6lt*tbTll6nfc (8 

3%) o 

20 mnw 2 U h U Tr/-;HM«*t 

(1) 

TB^^TjS*n*$?^n^>»/hUTV/—;Wt:'&* (1 Ommo 1) 
, HiSMlT^bfc^y U>«N*#: i?#D>tlXf;V (l Ommo 1) 
, Pd (0) (PPh 3 ) 4 (0. 2mmol) ©hJVX>MiC, T)^>% 
25 2MfiDK a C0 8 7KjS?R5feJP^ *b<«#bfc#5* 4 8 BflHJ««bfc 
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io mmz®>&i>tc 0 t£Z\z, ±ffc^*>&mmm\z&%mm$:2®mvMLfzo 

\z. #e>nfc©#:^y yzxu-mm&^Ttbyiz&v). 2 4mmmm- 
m&VT*y v>wmft£^>VhV7V-jimmfct<D&m&& en 

fee 

(2) 

6, 6' [2- (4-7)V*uyx.-)V) -3, 4 ->>:7ai-;i,^y 

U >] (lOmmol) , TiB#f^T^2n&k*X:7x/-;l^>l/hUT 
V—)Vfc&® (1 Ommo 1) , ^^7U^A (1 5mmo 1) , ^tKNMP 
20 (4 0ml) 3$£Z$m7kh)V3L> (2 0ml) £^tlaSfn^ WLV<m&V73: 
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ifib, 3 ONf^M- M.mvrco KJSjg^^NMP (6 0ml) &toXtz$k 



H#:£#fco ±f3Tiz:h>Kck&mtM3£2|I!i$^Mbfco 
10 ;a^t>MI7>A'-'JXbEG-2 9 O-HG) £in*., mfPTO 

15 jvmmfcto&m-erft (2) *mit. 

(3) 

TIB^it^l?^$n§v ? > f a ; e^>7hUTy-;Hb:'&#l (1 Ommo 1) 
, »JlT^bfe+;'J>iI#: »>i|lXfJKlOmmol) 
20 > Pd (0) (PPh 3 ) 4 (0. 2mmol) (Dh)\/^>mmz. T)V3>m. 
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SET, 2M©K 2 C0 3 *j$»E&iP^ 8fcL<&#Lfrj&*£, 4 8«p|WJS«Ebfc 




, B#£#fc. ±f3yizh>££3mtMS£2|eIi5iDMbfc e #K 

^LT=^y 'J >i^#:t^>7 h U 7y-;l/ii*<!:0*t^ (3) 
15 fco 

1) <Dh)lX.>mm (1. OwtX) I TO (MS-T>>^A^) £2m 
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+ ±IB^)i±tCLiF mmo. 5nm) , AL (HlOOnm 

) (Dimiznm&Mf&vrco #snfc i to/^ut-^i/l i f/ali 
5 msv-em&z&yt u = 5 2 o nm) wmmtEtircio z\<om&myt\z 

mmme fiELi^g (2) 

*j >j >ii#i^>y b >j yy-jmifrt (i) <Dft&x)\z 
v>mm&£^>vhV7V-)i>mM&£<D&m'£fc (2) &m^fe&>ft 
10 mmms tmmizvx 1 to/^u^-^ji/l i F/ALi?^ 

bfec I TO/tfUx'-^JB/L i F/ALi^&iltiiL, 

ITO^iEI, L i F/AL&mm\ZlsTmK.&m\lVt£tZ\?>. U9Vti 

(A = 5 2 2nm) #m«i£nfc. z.<Dm&&mzs$v}&&m<D2£fc}* 

15 Hl«!l7 ^P»EL3frP©fES (3) 

ij >ii#:t^>y b »J T^iift (1) ©ftibDte 

U>B##t^>\/hUT!/--;PfSi»#:tO*a^{*: (3) SfflVife^ 
tt, ^»J5^|WHf{CbTITO/ , ^UV>-^il/'L i F/AL^$fi 
Lfc„ #6>nfe I TO/^'J-7-^I/L i F/ALif^iII:giL, 
20 ITO£IE@, L i F/AL^it@^bT«JEE^^JPbfei^5, 5 Vti 
(A = 5 2 5 nm) *5«»|$nfc. d©mfe^tC*5^^^©^b« 

, 2 5t:^ 5 o ommm^mihmib^nm^rco 
25 Tummtttt%nztfv*/v>&m\,*rcL&>m*. mmm5tmm\zhxi 
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To/^u ~?-mm/ ca/AL m?&ft§& vrc 0 # e> nit no/^n 

-OT/C a/ALif ^Ciit, ITO&IEIS, CaSHttfcUT 
«JE&BlJQbfc£;L3, !5)10VetfiM U = 4 3 0nm) **««!l£nfc: 



5 




Zm^taUmZ, ^I{«J5t^tTITO/#ij7-MI/L i F/A 
10 L$?§^tfc. #e»tlfc I TO/^'JV-Mi/L i F/AL$?^l 
JSfcSHttU ITO£jE*S, L i F/AL SHEffifcL/T«JBE*Wftlbfc t 
> ^J8VTffi^ (A = 5 4 8nm) sWB»$tlfc^ B#KI££K:fBft6}&* 




15 
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RiS«|gfc±ffi^'S'«j Q) (0. 3mol) , ft«N, N-^^^» 
ATS H2 5 0 OmL^ttM, 7)V3>jJX*Ki*&/uT!l&fmfc&1fte'3 
& (1WM) o 7;W>^iITCTN i (COD) 2 (0. 3 mo K 1. 
Oeq. ) 5 0 < CtT3I^PIjDiI^^ofc. Rlfc#»t&£ift 

STi&Jfrgk ^7X1 ifxfJU. 5 L7r2HI^tHb^:. zRife 

m> ®m&Mfcm&VX4k&%} (_2) <Dl&$z&m 

£#fc„ C:©a^4&fc^1^>5 8 OmLSJn^LTl 5^JP^JfEU &tt 

&mtitVTmmvxKz>i&&&zyL. t&mvTik&m (2_) (o. i imo 1 

) JR#3 7%. 

EJfc*»fc'ffc'&* (2.) (0. lOmol) , 4-^n^T-feh^ac/> ( 
0. 3mol, 3. Oeq. ) , ^>l/>4 0 0mL> p - h;i/X>7Jlofs> 
«— TfCfiJ* (3mmol> 0. 03eq. ) £ffc&#., 2BMl^Sff^ 
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C^DD$M5 0 0mh^mXX3 OttmtBMMffils, ZOmWt&folfclsy 

ffimvrcu&*z i &-n&VTBm<D*;v>m&fc w (o. 07moi 

5 (_3) ©ttiSfcflSBLfc. 

9 U ( 5 ) ©-a-filo 




EJfr£ffifc±IB'fb'&«& (JJ (2 0mmo 1) , ^/?;i/^Jl/7xt> 
10 hl/>^D>mxX5S>Wb£^ (1 Ommo 1) , Pd (0) (PPh 3 ) 4 
(0. 12mmol) £tt&*> T;i/^>^fX*i»>C#ii^'X?IItt^t«lf^Sfffeo 
& (1I$W) o T;i/^f>#ffl^T^T> h;i/X>80mLx 60%©A1 iq 
uat (R) 3 3 6 h;VX>M (8mL) , 2 M<Z)N a 2 CO 8 tK»?K6 0 m 
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^<5»ftft5flJl, ft*l/Tfli^* (4) (8. 3mmo 1 ) 1R^8 3 

Rfo&&\Zfc'&to (4.) (8mmol) » 4-^Dmh7iy> (24 
mmo 1 > 3. Oeq. ) , ^>l/>4 0mL, p - h;i/X>yUPzfr>R— jfc 
mm (0. 2 4mmoK 0. 0 3eq. ) £{fc&^ 2 0 WiW^a«E&ff & 

t^nn*M5 0mLmT3 0»11^L, U *f 

tfJbfe*Sa&5Bl-<S«febTBW^'&<» (5.) (5. 2 mmo 1 ) £#fc 0 J& 
165%. NMRX^hJk I R7.^>7h)Vm\Z&)0*/V>mmW (_5_) 

nmmio ^D^>yhU7y-;wb^ o) (3) 




SMfcf A' • X^'>t 'Jt^-^^*;1/X©T I NUV I N (R) 3 2 
8 (0. 2mo 1) , ffiMtl)li' i y& (0. 3mo 1) , J&tRN, N-z?*?- 
JV&JVATS K2 0 0 0mL§ttM 4 X&vk%&/u'VW.m.mft&ff 
ofc (INfM) , ^t^ti^TfcT, 6 5t:}:T39{^f;i/ (0. 4m 
ol) §JQ*.T* Je>fc3»»^ofe, EJ£»»t*£ffi*T?JMfr 
^> S®7X3 0 0mL£2)n;*L£:o #£nfci&^C^nn/ft;|/A3 0 OmLSriP 
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$>^b^Mt^>Vh^TV-Mt^m (0. lraol) £#fc 0 iR^50% 



&m®%%\Z*^Mk'<>"/bVTV-Mk'£m (0. lmol) , 45%! 

fr&ofc. ^(D'tik. (0. 4mo K 4 e q. ) & 1 B^WW>frTil&Tl/fc 

- aSTOfc7«. 1 1 0*CJCT3I^KIUnJ»II^SfT^ofc. KJ£»?fc*M*T 

s /—Mt^m (3) (0. 06mol) JR^6 0%o NMRX^h 

;k I R^^ h;i^5k:J:D^o^>»y bVTV—Mk&m (3) (D«jfi 

fig (4) :S2*I^#»J'7- (3 1) <D&& 



20 tfNE^«8^fifcbfc5>:/P^/U>BI*# (_3) (2. 5mmol), 

nmmmmi ox^vrc^u=e^>wvrv—Mt^m (3) (2. 5 

mmo 1) , Pd (0) (PPh 3 ) 4 (0. 0 6mmo 1) 7)Vzi 




K^m\z±m^^^-)Vy)V^U>^u>m^ : T)V (5mmo 1) , 
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h;i/X>4 0mL, 60%OA1 iquat (R) 3 3 6 bJl/X>M (4m 
L) , 2M(DK 2 C0 3 tK^3 OmL^M, »b<ft#Ufc;&*5» 9 5^1? 

4 8i^rajaissbfc. KfonT&, &i&mm&tt<D*9 s-jv/mm&=9 / 

s \z. ±ib* * y h >= 8 / 2 k £ sstoass 2 0^ 0 m u^o 

fco niiRb^^u y ~;u/T-fe h >= 8 / 2 ^jcaff, 

2 4Rf RmftfctJ • lifettT^y U >mS#:^^>\/h U TV-)VW#4fc 
15 (4) £#fc„ 

mmm 12 t^>y h u 77-;n^i©*i^©^ 

J$ (5) :*2*I^U7- (3 2) <D&& 





Br 



JC^XX 



Br :^D€hiJ 7ir;i/75 >i\&*fo 



20 
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Km^\z±m^>^>^u>m^^)v (5mmo n , mmmmms 

T&J&VTczP'Jutt; U >mmfr (A) (lmmol), MB^«J 10T 
G&ls1t$?'7u : E'*>*/hVT s S—)W£&m (3) (2. 5mmo 1) , ±f2 
^nth'j7x-^75>^ (1. 5mmo 1 ) , Pd (0) (PPh 
3 ) 4 (0. 0 6mmo 1) £tt&<^ 7 X&9L&2 t /u'VmfS.mft*:ff 
(imm) o 7)V^>nm^rfiZX. h;i/X>4 OmL, 60%OA1 
iquat (R) 3 3 6 h;i/X>M (4mL) > 2M©K 2 C0 3 7K^3 0 

Rfemm.*±m<D*2 ;-)v/mmik= 9/ 1 @#:££ti§:£i±fco 

*#bfcH#&h;i/x>te»#bfc&, *»<£>;*^./-;u/x-feh>=8/2 

= 8/2fc<fc§Sttfi!LS^2IeIi^Djgbfe 0 ?#£>nfc<l#:£ h;i/X>fcl 

m*., immm.w\stz.&, mmmvT-#v^-mm.*m^Tzo sec, ± 
<D*?;-)i/7±h>=8/2*\z&€. m^itm^^rco $e>ic #e> 
u h u ri/-;nw#tcD*i^ (5) 

A (6) :*2ftl^y?- (3 3) 
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C 4 H 9 

I 




KJfc^mz±m'<>>¥>>>#U>Mx.^)l> (5mmo 1) , B&fEHMM 9 
^Ufcy^D^y'J^i* (_5) (lmmol), huIB«M 1 OT 

5 &f&lstzz?'7n*:'<>Vh*)7V—Mk&m (3) (2. 5mmol) , ±B 
^DthtJ7i^75>^i (1. 5 mm o 1 ) , Pd (0) (PPh 
3 ) 4 (0. 0 6mmo 1) r)l<3>%X&»kg&/vT*W,m t Mft&ft 
U-oTc (lHtra) o r)V^>mm%T\zX, h^X>40mL> 60%OA1 
iquat (R) 3 3 6 h^X>M (4mL) , 2 M<DK 2 C O a 7X^3 0 

10 mL&tiUZ., MV < M&Vfctf *> . 9 5*07? 4 8 Btrajt^bfeo Si^HT^ 
Kl^^^^S©^ ^ y -;P/&e*= 9 / 1 4» @#:£itJf££l±£:< 

15 h>-e$t&?z>z\£\z&r), mfczmc* ssk:, ±IB^^y-;i//y-feh> 
20 <D*#;-)i/7t h>=8/2#\zm€, mfazifctiktstto isziz, #e» 
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mmm h-h tiSELifo^ (4) ~ (6) 

I TO (M<k'i>W&m) *2mmm\ZA?->->tfVZifi7XmU& 
uv/o 3 lstz'&, # U ft7i 'J^l/ >*;i/Jfr >BbK#«» 
t (BayerSBAYTRON P CH 8 0 0 0 ) £7, tf "e^b 

v *y h^i/-b±T2 o otrei 5^raiip«rtgfiftL/T*— ;waxji*^b 

(lf4 0nm) . &&g^#X^TT^Ji0!1 1 1-^1 3 

•vntt; v ymmfct^yvhvyv-jmmfttoi&m&fc (4) ~ (6 
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